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Abstract

With the accelerated digitalization and intelligent transformation in tobacco manufacturing, distributed host computer systems
have become increasingly vital for production control and data exchange. As the central hub for equipment information, the host
computer’s database interaction performance directly impacts system responsiveness and data synchronization efficiency. Traditional
centralized architectures face challenges such as transaction latency and consistency maintenance difficulties, which hinder system
coordination. This study develops an optimized model integrating multi-level caching, asynchronous transaction queues, and message
middleware. The research focuses on architectural design, data transmission, and load balancing, with validation conducted in
cigarette packaging workshops. Results demonstrate that this model significantly enhances concurrent processing capabilities and
response speed, providing an efficient and reliable database interaction solution for intelligent manufacturing in tobacco machinery.
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